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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: VOIGT et al. 
Application No. : not yet assigned 
Filed: herewith 

Title: PIEZOELECTRIC ACTOR UNIT 



Group Art Unit: not yet assigned 
Examiner: not yet assigned 



PRET JMINARY AMENDMENT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Prior to the examination of the above-identified application on the merits, please 
amend the application as follows: 



IN THE CLAIMS : 

Please amend claims 4-10 as follows: 



Claim 4, line 1, change "claim 1 or 2 or hollow body according to claim 3," to -claim 

1,--. 

Claim 5, line 1, change "claim 1, 2 or 4, or hollow body according to claim 3 or 4," to 
—claim 1,—. 

Claim 6, line 1, change "claim 1, 2, 4 or 5, or hollow body according to any one of 
claims 3 to 5," to -claim 1,-. 

Claim 7, line 1, change "claim 1, 2, 4 to 6 or hollow body according to any one of 
claims 3 to 6," to —claim 1,~. 

Claim 8, line 1, change "claim 1, 2, 4 to 7 or hollow body according to any one of 
claims 3 to 7," to —claim 1,—. 
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Claim 9, line 1, change "claim 1, 2, 4 to 8 or hollow body according to any one of 
claims 3 to 8," to —claim 1,—. 

Claim 10, line 1, change "claim 1, 2, 4 to 9 or hollow body according to any one of 
claims 3 to 9," to -claim 1,-. 

Please insert new claims 13-19 as follows: 

-13. Hollow body according to claim 3, characterized in that the holes are arranged in rows 
one above the other, the holes of the rows being laterally offset from one another. 

14. Hollow body according to claim 3, characterized in that the minimum distance 
between adjacent holes (41) of two rows is one or three times the wall thickness of the hollow 
body (4). 

15. Hollow body according to claim 3, characterized in that the holes (41) are distributed 
uniformly over the circumference of the hollow body (4). 

16. Hollow body according to claim 3, wherein the hollow body (4) is made of spring 
steel and the holes (41) are punched. 

17. Hollow body according to claim 3, characterized in that the hollow body (4) has at 
least one weld seam which joins together two abutting edges of the hollow body. 

18. Hollow body according to claim 3, characterized in that the hollow body (4) has two 
abutment edges which are associated with one another and extend over the entire length of the 
hollow body. 

19. Hollow body according to claim 3, characterized in that the marginal areas of the 
holes (41) are at least partially compressed.-. 
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REMARKS 



This Preliminary Amendment is being filed in order to eliminate the surcharge for 
multiple dependent claims. Claims 4-10 have been amended and new claims 13-19 have 
been added. Claims 1-19 are submitted for examination. 

Applicant respectfully submits that no new matter has been added by this Preliminary 
Amendment. Entry of the above amendment is respectfully requested. 

If there is any fee due in connection with the filing of this Preliminary Amendment, 
please charge the fees to our Deposit Account No. 50-0310. 



Customer No. 009629 

MORGAN, LEWIS & BOCKIUS LLP 

1800 M Street, N.W. 
Washington, D.C. 20036 
(202) 467-7000 



Respectfully submitted, 

MORGAN, LEWIS & BOCKIUS LLP 



Dated: 6 April 2000 




Scott J. Aifehell 
Reg. No. 35,035 
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Piezoelectric Actor Unit 



The invention relates to an actor unit with a piezoelectric actor disposed in a hollow body, 
according to the preamble of claim 1 , and a hollow body for biasing a piezoelectric actor 
according to the preamble of claim 3. 

Actor units with a piezoelectric actor which is biased by a resilient hollow body are used, for 
example, in automotive technology to control injection valves in an internal combustion 
engine. DE 38 44 134 C2 discloses an injection valve which is operated by a piezoelectric 
actor which is arranged in a cylindrical tubular spring and is biased by the latter against the 
casing of the injection valve. This design of the actor unit has, however, the disadvantage 
that the biasing of the piezoelectric actor depends greatly on the manufacturing tolerances of 
the casing of the injection valve. Furthermore, the installation of the actor unit is complicated 
and requires a great amount of maintenance, since upon each installation and removal the bias 
applied to the piezoelectric actor by the tubular spring has to be reset. Furthermore, in the 
case of the tubular springs used the problem also is that, in order to achieve sufficient 
elasticity for the longitudinal movement of the piezoelectric actor, the tubular springs must be 
made with an extremely thin wall, which impairs their strength and with it the useful life of 
the actor unit. 

The present invention is addressed to the problem of creating an actor unit with a 
piezoelectric actor which is suitable especially for the control of fuel injection valves and is 
characterized by simple manufacture, ease of installation, great ease of maintenance and long 
useful life, as well as by a hollow body for biasing the piezoelectric actor in such an actor 
unit. 

This problem is solved in an actor unit by the features of claim 1 and in a hollow body for 
biasing a piezoelectric actor, by the features of claim 3. 

In the actor unit according to the invention a piezoelectric actor is strongly biased, so that the 
entire component can be pre-manufactured and is furthermore easy to install, for example, in 
an internal combustion engine, and no retightening of the piezoelectric actor will be 
necessary. The design of the hollow body biasing the piezoelectric actor according to the 
invention with holes that are dumb-bell shaped also assures that the hollow body will have 
sufficient strength also at the biases usually applied to the piezoelectric actor of 800 N to 
1000 N, and at the same time will be sufficiently elastic to perform the longitudinal 
movement produced by the piezoelectric actor. 

It is advantageous especially to design the holes on the hollow body so that the minimum 
distance between adjacent holes will be one to three times the wall thickness of the hollow 
body, which especially offers the possibility for a simple and hence inexpensive punching of 
the holes. Additional advantageous embodiments of the actor unit and of the hollow body are 
disclosed in the dependent claims. 

The invention is further explained with the aid of the drawing, wherein: 
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Fig. 1 is a side view of an actor unit according to the invention, 

Fig. 2A an embodiment of a hollow body according to the invention for biasing a 
piezoelectric actor as a tubular spring, 

Fig. 2B a sectional view along line A-A in the tubular spring of Fig. 2 A, 

Fig. 2C the tubular spring of Fig. 2 A represented in the unrolled state, 

Fig. 2D a represented of the detail X of Fig. 2C, and 

Fig. 3 a punching arrangement. 

Fig. 1 shows in cross section an actor unit consisting of a piezoelectric actor 1 which can be 
composed of a plurality of stacked piezoelectric single elements. The piezoelectric actor 1 is 
operated through contact pins 2 which are arranged along the actor and are in conductive 
connection with the actor. By applying a voltage between the contact pins 2 a lengthwise 
expansion of the piezoelectric actor 1 is produced, which can be utilized for operating an 
injection valve in an internal combustion engine. The piezoelectric actor 1 with the contact 
pins 2 is disposed in a hollow body 4 configured as a tubular spring. The hollow body 4, 
however, can have, instead of the circular cross section represented, a rectangular profile, the 
shape of the hollow body being adapted to the component consisting of piezoelectric actor 
and contact pins. 

The piezoelectric actor 1 is in contact at its end faces with cover plates 5 and 6, the upper 
cover plate 6 having bores 61 through which the contact pins 2 extend. The top and bottom 
cover plates 5 and 6 are tensionally or positively joined to the hollow body 4, preferably by 
welding. Alternatively, the joining between the hollow body 4 and the two cover plates 5 and 
6 can be accomplished by beading, with the beaded upper and lower margins of the hollow 
body embedded into the cover plates. The piezoelectric actor 1 is biased with a defined force 
of preferably 800 N to 1000 N by the two cover plates 5 and 6, which are held in position by 
the hollow body 4. To be able to sustain this bias, the hollow body receiving the piezoelectric 
actor is made preferably from spring steel which is distinguished by a high strength 
characteristic. Alternatively, however, other materials can be used, e.g., materials with a low 
elasticity modulus, such as copper-beryllium alloys, for example. 

Figs. 2A to 2D show more precisely the construction of the hollow body 4 in the form of a 
tubular spring. The tubular spring has holes 41 uniformly distributed over its entire surface 
except for the marginal areas to which the cover plates are welded, and they are of a "dumb- 
bell" shape and run through the tubular spring at right angles to the axis. The holes 41 assure 
the sufficient elasticity of the tubular spring receiving a biased piezoelectric actor, so that the 
tubular spring interferes but negligibly with the elongation caused by the piezoelectric actor. 
The elasticity of the tubular spring can be adapted by the number and length of the holes 41 to 
the desired elongation of the biased piezoelectric actor. 
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Also advantageous is the arrangement in rows of the holes 41 one over the other, shown in 
Figs. 2A, 2C and 2D, wherein the individual rows are staggered in the manner of a slide 
fastener.' In this case the holes 41 of adjacent rows are offset from one another, so that the 
circular end areas are all on one line and slots of the holes are opposite one another only in 
every other row. This arrangement assures sufficient elasticity to apply the bias to the 
piezoelectric actor. The elasticity is supported especially also by the "dumb-bell"-like shape 
of the holes 41, in which two circular holes are connected together by a slot. Preferred size 
ranges are from 0.8 to 1.6 mm in diameter in the case of the circular holes, and the intervals 
between the centers of the holes are in the range of 1.5 to 3.5 mm. This form can furthermore 
be achieved very simply and precisely by punching them, for example, in a sheet of spring 
steel. For production reasons it is furthermore advantageous if the minimum distance 
between adjacent holes 41 is one to three times the wall thickness of the tubular spring. 

The tubular spring is preferably made from a spring steel strip with a thickness of 0.5 mm. In 
a first step the holes are punched into the spring steel strip. Alternatively, it is also possible 
to form the holes by wire erosion, milling, drilling, or by electrochemical methods. 
Preferably too the marginal area around the holes is slightly bent plastically so that a 
strengthening of the spring steel strip is accomplished by the inherent tension thus created. 
This can be achieved, for example, if the punch with which the holes are made is expanded to 
a larger cross section after performing the punching action, so that a thickening of the 
marginal areas of the holes is created. In this case, furthermore, a slight bending of the burr 
around the holes out of the plane of the strip can occur. The marginal areas of the holes can 
also be strengthened by air-blasting the strip with beads. 

After the holes 41 are made the spring steel strip is cut to the measure desired for the tubular 
spring, the holes being preferably designed, as shown in Fig. 2D, so that the cut passes 
through their center at the abutment edges. Then the cut piece is rolled, with the cut or 
punched edges on the outer side. Then the edges are deburred and the tubular form is 
completed by longitudinal welding with a laser. To further improve the strength of the 
tubular spring a heat treatment can then also be performed. As an alternative to the rectilinear 
abutment edges of the tubular spring, however, the abutting cut edges can be of any desired 
shape, e.g., the shape of a sine wave or a sawtooth shape, a correspondingly shaped weld 
seam being created to complete the tubular spring. 

Instead of completing the tubular form by welding, the cut edges can be held together by the 
top and bottom cover plates 5 and 6, so that the cut edges just touch one another. This results 
in an advantageous distribution of the pressures and spring forces in the hollow body. 
The formation of the actor unit with an external hollow body, which is preferably in the form 
of a tubular spring, and in which the piezoelectric actor is fixed tensionally and/or positively 
to the hollow body, makes it easy to package owing to its compact design and easy to install 
and remove in an internal combustion engine, for example, for the control of injection valves. 
The formation of "dumb-bell" shaped holes running transversely of the axis of the hollow 
body permits an optimum adjustment of the elasticity of the hollow body to the desired 
longitudinal movement of the piezoelectric actor and simultaneously a simplified production 
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of the hollow body. 

Figure 3 shows schematically an arrangement for creating an hole 73 in a spring steel strip 
71 by punching. A punch 70 is provided, which punches a hole 73 into the spring steel strip 
71 lying on a die 72. Thus a piece of the spring steel strip is forced through an hole 74 in the 
die 72. 

Due to the punching, the hole 73 has on its bottom U facing the die 72 a greater surface area 
Dl than on the upper side O into which the punch 70 first penetrates. In addition, the punch 
produces a burr 74 on the bottom U surrounding the hole 73. 

The different sizes of the areas Dl and D2 of the hole 73 on the upper side O and bottom side 
U and/or the burr 74 result in a difference in the stiffness, hardness and spring property on the 
upper side O in comparison to the bottom side U of the spring steel strip 71. This is 
disadvantageous to uniform pressure distribution and impairs the long-term stability of the 
tubular spring. 

To reduce these inhomgeneities it is advantageous when making a tubular spring as in 
Figures 2a and 2b to close the spring steel strip such that the upper side O is on the outer side 
of the tubular spring and the bottom side U on the inner side of the tubular spring. 

With the described manner of manufacture, the surfaces Dl and D2 of the hole 73, which are 
different after punching, are matched to one another since the smaller area D2 is expanded on 
the outside by the bending and is thus enlarged, and the larger area Dl is upset and thus 
reduced. Thus the inhomogeneities created in the spring steel strip by the punching process 
are reduced. 
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Claims 

1 . Actor unit with a piezoelectric actor (1) disposed in a hollow body (4), the hollow body 
being elastic and biasing the actor, characterized in that the hollow body (4) is j oined 
tensionally and/or positively to the upper and lower end of the actor, the hollow body being 
provided with holes (41) which are of a dumb-bell shape and run transversely of the hollow 
body's axis. 

2. Actor unit according to claim 1, characterized in that the piezoelectric actor (1) is 
gripped in its direction of expansion between an upper and a lower cover plate (5, 6) which 
are tensionally and/or positively joined to the hollow body. 

3 . Hollow body for biasing a piezoelectric actor, the hollow body being made elastic, 
characterized in that the hollow body is provided with holes (41) which are of a dumb-bell 
shape and run transversely of the hollow body's axis. 

4. Actor unit according to claim 1 or 2 or hollow body according to claim 3, characterized 
in that the holes are arranged in rows one above the other, the holes of the rows being 
laterally offset from one another. 

5. Actor unit according to any one of claims 1, 2 or 4, or hollow body according to claim 3 
or 4, characterized in that the minimum distance between adjacent holes (41) of two rows is 
one or three times the wall thickness of the hollow body (4). 

6. Actor unit according to any one of claims 1, 2, 4 or 5, or hollow body according to any 
one of claims 3 to 5, characterized in that the holes (41) are distributed uniformly over the 
circumference of the hollow body (4). 

7. Actor unit according to any one of claims 1, 2, 4 to 6 or hollow body according to any 
one of claims 3 to 6, wherein the hollow body (4) is made of spring steel and the holes (41) 
are punched. 

8. Actor unit according to any one of claims 1, 2, 4 to 7 or hollow body according to any 
one of claims 3 to 7, characterized in that the hollow body (4) has at least one weld seam 
which joins together two abutting edges of the hollow body. 

9. Actor unit according to any one of claims 1 , 2, 4 to 8 or hollow body according to any 
one of claims 3 to 8, characterized in that the hollow body (4) has two abutment edges which 
are associated with one another and extend over the entire length of the hollow body. 

1 0. Actor unit according to any one of claims 1 , 2, 4 to 9 or hollow body according to any 
one of claims 3 to 9, characterized in that the marginal areas of the holes (41) are at least 
partially compressed. 
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1 1 . Elastic hollow body for biasing an actor (1), the hollow body being made from a flat 
(71) into which holes (73) are made by punching, characterized in that the side (A) of the flat 
into which a punch (70) has penetrated in the stamping operation is disposed on the outer side 
of the hollow body. 

12. Method for the production of an elastic hollow body for biasing an actor (1), by the 
following process steps: 

- a hole (73) is made in a flat (7 1) with a punch (70), 

- the punch (70) penetrates into the flat (7 1) on the upper side (A) of the flat and 
punches out a portion of the flat on the underside (B), 

- the flat (71) lying on a die (72), 

- then the flat (7 1) is formed into a sleeve and edges in contact with one another are 
joined, 

- characterized in that, 

- upon the forming of the sleeve the upper side (A) is disposed on the outer side and 
the bottom (B) of the flat (71) is disposed on the inner side of the sleeve. 
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Abstract 

An actor unit has an elastically configured hollow body in which a piezoelectric actor is 
biased, the hollow body being provided with holes which are of a dumb-bell shape and run 
transversely of the hollow body's axis. 
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Declaration and Power of Attorney for Patent Application 
Erklarung fur Patentanmeldungen mit Vollmacht 

German Language Declaration 

As a below named inventor, I hereby declare thai. 



Als nachstenhend benannter Erfinder erklSre tch 
hiermit an Eides Stan: 

dafl mein Wohnsitz, meine Postanschrift und meine 
Staaisangehongkeit den iro nachstehenden nach 
mcinem Namen aufgeftihnen Artgaben 
entsprechen, daJJ ich nach besteni Wissen der 
urspninglicbe. erste und alleinige Erfinder (falls 
nachitehend nur ein Name angegeben ist) oder ein 
urspriiglk-her, erster und Miterfinder (falls 
nachstebend mehrere Namen aufgefilhrt sind) des 
Gegenstandes bin, tbr den dieter Antrag gestellt 
wird und fur den ein Patent fur die Erfindung mit 
tolgendem Titel beaniragt wird: 



My residence, post office address and citizenship are 
as stated below next to my name 

] believe I ani the original, first and sole inventor (if 
only one name is listed below) or an original, first 
and joint inventor (if plural names axe listed below; 
of the subject matter which is claimed and for which 
a patent is sought on the invention entitled: 
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deren Beschreibung hier beigefugt ist, es sei denn 
(in diesem Falle Zutreffendes bitte ankreu2en), 
diese Erfindung 



El wurde angemeldet 



6 April 2000 



the specification of which is attached hereto unless 
the following box is checked: 



® was filed on 



6 April 2000 



as United 



unter der US-Anme]denummer oder unter der 
Intemationalen Anmeldenummer in\ Rahmen 
des Vertrags iiber die Zusammenarbeit auf 
dem Gebiet des Patentwesens (PCT) 

09/529,010 und am 

abgeandert (fails zutreffend). 

Ich bestatige hiermit. daB ich den Inhalt der oben 
angegebenen Patentanmeldung, einschliefllich der 
Anspriiche. die eventuell durch einen oben 
erwahmen Zusatzantrag abgeandert wurde, 
durchgesehen und verstanden habe. 

ich erkenne meine Pflicht zur Offenbarung 
jeglicher Informationen an, die zur Priifung der 
Paientfflhigkeit in Einklang mit Titel 37, Code of 
Federal Regulations. § 1 .56 von Beiang sind. 



States Application Number or PCT International 
Application Number 09 /5 29,010 and 

was amended on (if 
Applicable). 



1 hereby state that 1 have reviewed and understand 
the contents of the above-identified specification, 
including the claims, as amended by any amendment 
referred to above, 



I acknowledge the duty to disclose to the U.S Patent 
and Trademark Office information which is material 
to the patentability of claims presented in this 
application in accordance with Title 37, Code of 
Federal Regulations, §1.56. 
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Ich beanspruche hiermit auslandische 
Prioritatsvoneile gemafi Title 35, US-Code. §119 
(aj-(d), bzw. § 365(b) allcr unten aufgefuhrten 
Auslandsanmeldungen for Pateme oder 
Eifinderwurkundcn, oder § 365(a) aller PCT 
mternaiionalen Anmeldungen. welche wenigstens 
em Land ausser den Vereinigten Staaten von 
Amerika benennen, und habe nachstenhend durch 
ankreuzen samtliche Auslands- anmeldungen flir 
Pateme bzw. Erfinderurkunden oder PCT 
Internationale Anmeldungen angegeben, deren 
Anmeldciag dern der Anmeldung. flir welche 
Priontiii bean^pruchi wird. vorangeht. 
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I hereby claim foreign priority benefits under Title 
35. United States Code, §1 19(a)-(d) or §365 (b) of 
any foreign application s) for patent or invenior's 
certificate or §365(a) of any PCT imematiunal 
application(s) designating at least one country other 
than the United States of America listed below and 
have also identified below any foreign applicatirm(s) 
for patent or inventor's certificate or any PCT 
international application^ designating at least one 
country other than the United States of America 
filed by me on the same subject matter having a 
filing date before that of the applications ) of which 
priority is claimed. 



19835628.5 


Germany 


/Number) 


(Country) 


(N urn men 


(Land) 


{NumttLYi 


(Country) 




(Land) 


f Number) 


(Country) 


iNummer) 


(Und) 



Prior Foreign Applications 
(Friihere auslandische Anmeldungen) 

6 August 1998 



fDayMomh/Yeor Filed) 
(Tag/Monat/Jahr der Anmeldung) 



(Day/Month'Ycar filed) 
(Tag/MonatMahr der AnmeWung; 



Prmntar men! bc?.ii ip rucrit 



Pnor;ry Nor Claimed 
Pnom.1t nichi beanipmcht 



Ich beanspruche hiermit Prioritatsvoneiie unter 
Tule 35. US-Code, § 1 I 9(e) aller US- 
Hi Itsanmeldungen wie unien aufgezahll. 



O Priority Noi Cluimcd 

PriorltSt ntcbl bean^pnjclu 

(DavMontn/Ywir Filed) 
(Ttig./Monai;Jahf der Anmeltiung) 

I hereby claim the benefits under Title 35, United 
States Code § 1 19(e) of any United States 
provisional application(s) listed below. 



Provisional Applications 
(Htlfsanmeldungen) 



(Apposition No ) 




l*kicn2eichcn) 




t Application No j 




(ALtcnzcichen) 




(Application No,) 




! Akrenzeichcn) 





(tiling Date) 
(Anmcldutag) 



ing Pate) 



(Filing Date) 
(Anmcldctag.) 



fch beanspruche hiermit die mir unter Title 35. US- 
Code. § 1 20 zustehenden Vorteiie aller unten 

autgefuhrlen US-Patentanmeldungen bzw. § 365(c) ur j J031CJ 0I ^ ^ -,- j j 

ler PCT intemanonalen Anmeldungen, welche die applications des gnat n the Unfted S^To 

Vcreimgtcn Stamen von Amerika benennen. und America ^^^J^^L th 



I hereby claim the benefit under Title 35, United 
Slates Code, § 120 of any United States 
application^) or § 365(c) of any PCT international 



fr<5m morgan 



LEWIS EOCKIUS- PHI LADELPH I A-NEC 2 . . JWED). 22' 00. 
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fruheren Anspruchs dieser Patenianmeldung nicht 
in einer US-Patentanmeldung, bzu. PCT 
internal ionalen Anmeldung in einer gein^B dem 
ersien Absatz von Tide 35, US-Code. §112 
vorgtfschriebenen Art und Weise offenbart wurde, 
meine Pflicht 2ur Offenbarung jeglicher 
Informal! onen an, die zur PrUfung der 
Putemtahigkeit in Einklang mit Title 37, Code of 
Federal Regulations. § 1 .56 von Belang stnd und 
die lm Zcitraum zwischen dem Anmeldetag der 
t'riihercn Patentanmeldung und dem nationalen oder 
im Rahmen des Vertrags tiber die Zusammenarbeit 
auf dem Gebiet des Patentwesen (PCT) giiltigen 
internationalen Anmeldetags bekannt geworden 
sind. 

Prior U.S. Applications and PCT International Applications Designating the U.S. 
(US-Patcntanmeldungen und PCT internationalen Anmeldungen. welche die US benetineni 
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application is not disclosed in that/those pnor 
application(s) in the manner provided by the first 
paragraph of Title 35. United States Code. §112.! 
acknowledge the duty to disclose to the U.S. Patent 
and Trademark Office all information knov.n to me 
to be material to the patentability of claims 
presented in this application in accordance with Title 
37, Code uf Federal Regulations, § 1.56 which 
became available beiween the filing date of the prior 
application(s) and the national or PCT international 
filing date of this application. 



PCT/*DE99/()245G 



5 August 1999 



Pending 



[ Application No i 


(Filing Date) 


(Statu;.) (patented, pending, abandoned! 


(Aktenicicheni 


(Anmeldetag} 


(Sows) (patcntien. schwetKnd. aufgcgebcni 


I AppliiMion Nu ) 


(Filing Daw j 


(Suttus) (pstemcd, pending, abandoned) 


i Aktciveichen'i 


(Anmeldetag) 


(Stwus) (paicnucn. schwcb.;nd. iulgegebeni 


(Application N,. ) 


(filing Dute) 


(Status) (pHrenicd. pending, abandoned) 




(Anmddeiag) 


1 Status! (patcniiert. icttwebend. aulycgcben/ 



VSRTRETUNGSVOLMACHT: Als benannter 
Erfmder beauftrage ich hiermit eingeschrieben 
Prakiiker Morgan. Lewis & Bockius LLP 
cmgeschlosscn ein Kunde Nummer behefen umen 
mil der Verfolgung der vorliegenden 
Patcntanmeldung sowie mit der Abwicklung aller 
dan-iit verbundenen Angelegenheilen vor dem US- 
Patent und Markenami. Gesamt korrespondenz 
.sollte sein adressiert zur das Kunde Nummer. 



POWER OF ATTORNEY: As a named inventor, I 
hereby appoint the registered practitioners of 
Morgan, Lewis & Bockius LLP included m the 
Customer Number provided below to prosecuie this 
application and to transact all business >n the Patent 
and Trademark Office connected therewith. Ait 
correspondence should be addressed to that 
Customer Number. 



Customer Number (Kunde Nummerj 1^00962 9 

Send Correspondence to: 

David W. Laub 



Telefonischt- Auskiinfte: (Nume und Tit* torn 



Direct Telephone Calls to: mm* <nd iekpt«>ne number) 
David W. Laub (215-963-S3S5) 
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Declaration and Power of Attorney for Patent Application 
Erklarung fur Patentanmeldungen mit Vollmacht 

German Language Declaration 



ALs naehstenhend benannter Erfinder erklare ich 
hiermit an Eides Statt: 

dalJ mein Wohnsitz, meine Postanschrift und meine 
Staatsangchongkeit den im nachstehenden nach 
meinem Namen aufgefuhrten Angaben 
enlsprechen, dafi ich nach bestem Wissen der 
ursprungliche, erste und alleinige Erfinder (falls 
nachstehcnd nur ein Name angegeben isl> Oder ein 
urspriiglichcr, erster und Miterfinder (falls 
nachstchend mehrere Namen auigefuhrt sind) des 
Gegenstandes bin, fur den dicser Antrag gestellt 
wird und fiJr den ein Patent filr die Erlindung mit 
folgendem Tiiel beantragt wird: 

PlKZOELECKTRISCilE AKTOREINHElT 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are 
as stated below next to my name. 

1 believe 1 am the original, first and sole inventor (if 
only one name is listed below) or an original, first 
and joint inventor (if plural names are listed below) 
of the subject matter which is claimed and for which 
a patent is sought on the invention entitled: 



PIEZOELECTRIC ACTOR UNIT 



deren Deschreibung hierbeigefiigt ist, es sei denn 
(in diescm Falle Zutreffendes bitte ankreuzen), 
dicse firiradung 

12 wurdeangemeldet 6A p ril 2000 

am _ 

unter der US-Anmeldenummer Oder unter dcr 
Tnternationalen Anmeldenummer im Rahmen 
des Vertrags iiber die Zusammeriarbeit auf 
dem Gebiet des Patentwesens (PCT) 

09/529,010 und am 

abgeiindcrt (falls zutreffend). 

Ich bestatige hiermit, dafi ich den Inhalt der oben 
angegebenen Patentanmeldung, einschlieJllich der 
Anspriiche, die eveniuell durch einen oben 
erwahnten Zusatzantrag abgeSndert wurde, 
durcbgesehen und verstanden habc. 

fch crkenne meine Pflicht zur Offenbarung 
jeglicher lnformaiioncn an, die zur Prtifung der 
Paientfahigkeit in Einklang mit Titel 37, Code of 
Federal Regulations, § 1.56 von Belang sind. 



the specification of which is attached hereto unless 
the following box is checked: 



IB was filed on 6April20 oo asUnited 

States Application Number or PCT International 

Application Number 09/529,010 and 

was amended on (if 

Applicable). 



I hereby state that I have reviewed and understand 
the contents of the above-identified specification, 
including the claims, as amended by any amendment 
referred to above. 



I acknowledge the duty to disclose to the U.S. Patent 
and Trademark Office information which is material 
to the patentability of claims presented in this 
application in accordance with Title 37, Code of 
Federal Regulations, §1.56. 
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Ich beanspruche hiermit auslfindischc 
Priuriiatsvurtcile gemafl Title 35, US-Code, § 1 19 
(a)-(d), bzw. § 365(b) alter unten aufgeftlhrten 
AusJandsanmeldungen fur Patente Oder 
Erllnderwurkunden, oder § 365(a) aller PCT 
intemaiionalen Anmeldungen, wclche wcnigstens 
ein Land ausser den Vereinigten Staaten von 
Amerika benennen, und habe riachstenhend durch 
ankreuzcn sSmtliche Auslands- anmeldungen ftir 
Patente bzw. Grfindcrurkunden oder PCT 
imerntnionalc Anmeldungen angegeben, deren 
Anmeldetag dem der Anmeldung, fur welche 
Prioritiil beansprucht wird, vorangeht. 
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1 hereby claim foreign priority benefits under Title 
35, United States Code, §119(a>(d) or §365(b) of 
any foreign application^) for patent or inventor's 
certificate or §36S(a) of any PCT international 
application(s) designating at least one country other 
than the United States of America listed below and 
have also identified below any foreign application^) 
for patent or inventor's certificate or any PCT 
international application^) designating at least one 
country other than die United States of America 
filed by me on the same subject matter having a 
filing date before that of the application^) of which 
priority is claimed. 



Prior Foreign Applications 
(f riihere auslandisehe Anmeldungen) 



Germany 



6 August 1998 



(Number) 


(Country) 


(Dny/ManflvYear Filed) 


(Nurcimer) 


(Und) 


( Tag/Monat/Jahr der Anmeldiing) 


(Number) 


(Country) 


(Day/Month/ Yew Filed) 


(Nummurj 


(land) 


(Tag/Monatflalir der Anmeldung) 


(Number) 


(Country) 


(ISay/Month/Year Filed) 


(Numrner) 


(Land) 


(Tag/Monai/Jahr der Anmeldung) 



□ Priority Not Ctaimed 

PrioritSt nieht beansprucht 



Priority Not Claimed 
PriaritSt nicht beansprucht 



□ Priority Not Claimed 

PrioritSt nichl beansprucht 



Ten beanspruche hiermit PrioritStsvortcilc unier 
Title 35, US-Code, § U9(e) aller US- 
Hi Ifsanmcldungen wie unten aulgezahlt. 



I hereby claim the benefits under Title 35, United 
States Code § 1 1 9(e) of any United States 
provisional application^) listed below. 



Provisional Applications 
(Hilfsanmeidungen) 



~ (Filing Date) 
(Anmeldeuig) 



(Application No.) 
(Allien zciulien) 



(Filing Dale) 
(Anmeldetag) 



(Application No.) 
(Aktcnzeichen) 



(Kiting Date) 
{Anmeldetag) 



Ich beanspruche hiermit die m»r untcr Title 35, US- I hereby claim the benefit under Title 35 United 

Code, § 120 zustehenden Vorteile aller unten States Code, § 120 of any United States ' 

a n fgC ^ len US -? atmlaiuneidun S e * dzw. § 365(c) applications) or § 365(c) of any PCT international 

aller PCT mternationalen Anmeldungen, welche die application(s) designating the United States of 

Vereinigten Staaten von Amerika benennen, und America that is/are listed below and, insofar as the 

erkenne, insotcm der Gegcnstand ernes jeden subject matter of each of the claims of this 

Page 2 of 5 
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kh e rklare hicrmit, dafi alle in der vorliegenden 
Erklarung von mir gemachten Angaben nach 
besiem Wissen und Gewissen der Wahrheit 
entsprechen. und t'erner dali ich dieie 
eidesstattliche Erklarung in Kenntnis dessen 
abiege. daft wissentlich und vorsatzlich falsche 
Angaben oder dergleichen gcmafi § 1001. Title 
1 8 dea US-Code straibar sind und mit Geldstrafe 
und/oder Gefangnis bestraft werden kbnnen und 
dafl derartige wissentlich und vorsatzlich falsche 
Angaben die Rechtswirksamkeit der vorliegenden 
Patentanmeidung oder ernes aufgrund deren 
erteilten Patentes gefahrden kdnnen. 



; Ver- ond Zummc dcs emzigim Oder crstcri Winders' 

Andreas V01GT 


full name oi" sole or first inventor. j 

Andreas V01GT 


Umcf>chn(i lies Grhntlcrs Datum 1 


~" ~ 


Rcgensburg, Bundesrepublik Deutschland 


Residence. | 

Regensburg. Federal Republic of Germanv 


j SlUiUsangehunjrkeil 

' Deutsche 


Citizenship 

German 


' roitanschritt 

Liebigstrasse27 

D-^3055 Regensburg. Bundesrepublik Deutschland 


Post Oi'tice AJdrc\i. j 
Liebigstrasse 2 "7 | 
D-93055 Regensburg. Federal Republic of Germany J 


V ur-^^ummv^^ljvciti;ri Micrtmders ( tails iutrctlend): 
WUhelm FRANK 


Full name oi stcond inventor, il any i 

Wilhelm FRANK | 


rt+msTTthriii tlcs'TweHewErlmdcrs. Datum. 


Second inventor's Signature: Date j 


Bamberg. Ijhmdesregublik Deutschland / 


" RgMjVncc" ~ j 

Bamberg. Federal Republic of Germany ; 


Deu,,d« 


Citizenship. \ 
German i 


I Meinhardtstrasse 44 

1 Bamberg. Bundesrepublik Deutschland 


l J ost CJI'tici Address j 
Meinhardtstrasse 44 

D-96049 Bamberg, Federal Republic of Germany 


Vw- und Zunamc dcs dnttcr Micrfinders (talis zutrettl'Mi): 
Gunter LEWENTZ 


Full name ol third inventor, it an> ■ 

Giinter LEWENTZ 1 


Untarschi sit dcs z«.ti!en Erfm Jcrt Dutum: 


Third mvento/'s signature. Qat<! ' 


Regensburg. Bundesrepublik Deutschland 


Residence. 

Regensburg, Federal Republic of Germany 


Deutsche 


Citizenship, 

German 


Pobian>chntt. 
Larchtnweg 5 

D-Q305S Regensburg. Bundesrepublik Deutschland 


PnsiOftice Address. 
LSrchenweg 5 

D-93055 Regensburg, Federal Republic of Germam 



itm Killc Mcrtw und weuerer Mtterfmtler Mtid die cntsprcchcndea (Supplj similar infrirmtuiort arid signature lor fourth unJ Mib<cavjcm 



1 hereby declare that all statements made herein oi nv, 
own knowledge are true and that all statements made 
on information and belief are believed \o be true, and 
further that these statements were made with the 
knowledge that willful false statements and the HW m> 
made are punishable by fine or imprisonment or both. 
under Section 1001 of Title 18 of the United States 
Code, and that such willful false statements ma ; 
jeopardize the validity of the application or am parent 
issuing thereon. 



S0-NOU 15: S3 MO UON: SIEMENS AG'ZT GG UM +49 89 63S 837S3 AN:2159S35299 



fch crkJare hiermit, daG alle in der vorliegenden 
Erklarung von mir gernuchten Angaben nach 
bestem Wissen und Gewissen dcr Wahrheit 
enisprechen, und feraer daft ich diese 
eidessiatrliche Erkiiirung in Kenntnis dessen 
ablcge. dali wissentlich und vorsatzlich falsche 
Angaben oder derglcicheri gemafl § 1001 , Title 
i 8 des US-Code strafbar sind und mit Geldstrafe 
und/oder Gefungnis bestraft wcrden konnen und 
duB derartige wisscntlich und vorsatzlich faische 
Angaben die Rechtswirksamkeit dex vorliegenden 
Patcntanmeldung oder eines aufgrund deren 
erleilten Patenies gefahrden konnen. 
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1 hereby declare that all statements made herein of my 
own knowledge are true and that all statements made 
on information and belief are believed to be true; and 
further that these statements were made with the 
knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States 
Code, and that such willful fake statements may 
jeopardize the validity of the application or any patent 
issuing thereon. 



vjr- und ZufuiWUejp eiuzigen Oder crstefl Erttrtdcrs: 

AHidrcas VOTGT 


Full nams of sole or first inventor: 
Andreas V01GT 


Unrcoehril! des Krt'incTcrs: Datum: 


Inventor i signature: Dale; 


Wnlmsltz: ~ ' 

Regensburg, Bundcsrepublik Deutschland 


Residence: 

Regensburg, Federal Republic of Germany 


Stantungch<>rigkeit: — ~ .... , 
Deutsche f^kZfi 


CiUzenship: 
German 


I'osumsehritf I 
1 .iebigstrasse 27 

D-93055 Regensburg, Bundesrepublik Deutschland 


I'ok Office Address: 
Liebigstrasse 27 

D-93055 Regensburg, federal Republic of Germany 


Vor- und Zuniinie des zwciten Miertiiiders (fells zutrellend): 
Wilhelm FRANK 


Full name of second Inventor, iruiy; 

Wilhelm FRANK 


Untersclirift des itwciloi Flinders: Datum. 


Second inventor^ signature: Dale: 


Wohnsitt: 

llamberg, Bundesrepublik Deutschland 


Residence: 

Bamberg, Federal Republic of Germany 


Stwilstuigehft rigkei t: 
Deutsche 


Citizenship: 
German 


Meinhardtsrrasse 44 

L^)^9 Bnmberg^BuTidesrepublik Deutschland 


Post Office Address; 

Meinhardtstrasse 44 

D-96049 Bamberg. Federal Republic of Germany 


v ^$5^w«ms^«i^ M.erftndew (fell* aitreflcnd); 

GurKer LRWENTZ 


Full name of third inventor, if arty: — 1 

Giinter LE WENT2 


TirnttfschniiiH* fcweitcn Tenders: / Datum: 


Third inventor's signature: Dult: 


Regensburg, Bundesrepublik Deutschland 


ttesidertce: 

, Regensburg, Federal Republic of Germany 


Deutsche l(JlLA 


Citizenship: 

German 


Pnstansehrlfl; 

Liirchcnweg 5 

D-93055 Regensburg. Bundesrepublik Deutschland 


Post Office Address: 
Larchenweg S 

D-93055 Regensburg, Federal Republic of Germany 



Informiuioneii und tlntcrtchrirten hinzuzufflgen.) 



(Supply simitar information and signature for fourth and subsequent 
joint inventors.) 
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Claus ZUMSTRULL 



Regensburg. Federal Tttpublic of Germany 



iitpiffsc Address: ' ' 

S»itf !bO|6ii\e:f Strm 20 

D-^?057 Rt:p;eniburg. Federal Republic of Germany 



u.fArmUmn and Mfnkiture fitr fourth ar.il «u 



fc'rroRWEY nor kft no • nM«n-5on 



(WED) 1 1 22-00 12:25/ST. 12.20/NO. 4861408.§47 P 
J?^mj!P^^ x h^^i B0C ^Jt^ilBE^i^ l -^m +49 89 636 S3723 At 1: 12159635599 u? 



fruheren An$pruchs diescr Patentanmeldung nicht 
in einei US-Palentantneldung, bzw PCT 
intcmationaten Anmeldung in einer gemaiJ dem 
erstcn Absarz von Tills 35, US-Code, § 11 2 
uirgeschriehenen Art und Weise offenbart wurdc, 
meine fflicht 7ur OrTenbarung jeglichcr 
tnformationen an. die 2Ut PrUfmig der 
PutentfahigkeH in Einklang mit Title 37, Code of 
federal Regulations. § 1.56 von Belang bind und 
die im Zeitrnum zuischen dem Anmeldetag der 
fruheren Paienlanmeldung und dem nationalen odcr 
im Rah m en des Vertrags liber die Zusammenarbeit 
aui dem Gcbict des Pdientwesen (PCT) giiitigen 
inlemationalen Anmeldetags bekannt geworden 
sind 
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application is not disclosed in that/those prior J 
application^) in the manner provided by the first ! 
paragraph of Title 35, United States Code, § 112,1 j 
acknowledge the duty to disclose to the US Patent i 
and Trademark Office all information known to me 1 
to he material to the patentability of claims 
presented in ibis application in accordance with Title • 
37, Code of Federal Rcyulations. § 1.56 which 
became available between the filing date of the prior 
application(s) and the national or PCT international 
filing date of this application. 



Prior U.S. Applications and PCT International Applications Designating the U.S. 
(I'S-Putenlanrnddungen und PCT intcrnationalen Anmeldungen, wclche die US henennen) 



PCT/DE<39'02450 



Pending 



V h K !' life I UNGS VOLMACHT: Ah benannier 
Erfinder bcauftrage ich hiermrt eingeschrieben 
Pralctiker Morgan. Lewis & Bockius LLP 
cingcschlossen ein Kunde Nummer heliefert unten 
mit der Verfolgung der vorliegenden 
Watentanmeldung sowie mit der Abwieklurtg alter 
damn verbundenen Angelegenheiten vor dem US- 
Patent und MatLenamt. Gesamt korrcsponden2 
sol lie sein adrcisieri iux das Kunde Nummer. 



POWER OF ATTORNEY: As a named inventor. I 
hereby appoint the registered practitioners of 
Morgan. Lewis & Bockius LLP included in ih<- 
Customer Number provided below to prosecute- this 
application and to transact all business in The Patent 
and Trademark Office connected therewith. All 
correspondence should be addressed to that 
Customer Number. 



Customer Number (Kunde Nummer): 009629 



Send Correspondence to: 

David W Laub 



Telefonische Auskunrte; cV um » u«ti Tuithnnu^r) Direct Telephone Calls to ( na m, und iricphon 
David W Laub (215-963-5355) _ 
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voi- uruf Zimume dcs vicner Miert'mdcrs flails, /.u'.rel lend)' 

Claus ZUMSTRULL 



Regensburg. Bundesrepublik. Deutschland 



Deutsche 



Sartelbogcner Strasse 20 

D-4305 7 Regensburg, Bundesrepublik Deutschland 



Vi.ir- uhJ 7uiumc dcs I'Onlicr Mierilndcrs (falls zimeftend) 



tt aci t'unKer Winders 



Kali name ol luurth mvemor. li an) ' 

Ciaus ZUMSTRULL 



Founh invemnr s signature 



Kesrdencc: 

Regensburg, Federal Republic of Germany 



LtU2£nship: 

German 



Post Office Addrcs: 



Satteibogener Strass 20 
D-93057 Regensburg. Federal Republic of Germany 



Full name ot fifth inventor, jf any 



fifth mventor's signature- 



Post Office Adare<<; 



Var- una Zun.ims Jes s^hster Mierfindcrs (falls zweffend) Full name mvth inventor, if any 



i lintci'Nchnl'i iJo icchsu-r Erfmdeis 



txth inventor's signature: 



tot Office Addrcw. 



J 7uftumc ue< siewe Miertindcrs (falls zuirclTcmlj. 



Full name ot Miventh inventor, it My 



Uniervthnft d£S siebte fcrfi 



Post Office Address 



I loi lMlc vierter um) weiterer MiterfindcJ sind die eniiprcL-hcndcn f Supp)> -lmil.tr inW.rmaiion and signnlu-x for fourth and subse^uen 
tnlormauonen mid Unterschrirtcn hmiuzuftiycti.) jumt mventnrv.'i 

1303785 I 



